TIPE2 acts as a negative regulator linking NOD2 and inflammatory responses in myocardial ischemia/reperfusion injury.
Although recent studies have highlighted the importance of innate pattern-recognition receptors (PRRs) in the pathogenesis of cardiovascular diseases by mediating inflammatory responses, their molecular mechanisms of PRRs in cardiovascular diseases are still largely unknown. The present study was designed to explore the contribution of NOD2, an intracellular PRR, to the pathogenesis of myocardial ischemia/reperfusion (I/R) injury. We found that NOD2 was upregulated in ischemic myocardium and NOD2 deficiency ameliorated cardiac injury in myocardial I/R mice accompanied by the decreased levels of pro-inflammatory mediators and cardiac inflammatory cell infiltration. We further found that TIPE2, a recently identified immune regulator, was negatively mediated by NOD2. In vitro, we demonstrated that TIPE2 inhibited NOD2-induced activation of MAPK and NF-κB signaling pathways, thereby reducing the production of pro-inflammatory cytokines in macrophages. Finally, in vivo gene silencing of TIPE2 by lentiviral gene delivery counteracted the reduced inflammation and myocardial injury in NOD2-deficient ischemic mice. Collectively, this study for the first time demonstrates that TIPE2 serves as a negative regulator of immunity, at least in part, by NOD2-mediated inflammatory responses in I/R-induced myocardial injury. A better understanding of NOD2-TIPE2 signaling pathways will provide unexpected opportunities for developing new therapies for ischemic cardiovascular disease. NOD2 deficiency ameliorates myocardial ischemia reperfusion injury. NOD2 deficiency reduces the inflammatory response after myocardial I/R. TIPE2 inhibits NOD2-induced activation of MAPK and NF-κB signaling pathways. TIPE2 silencing counteracts the reduced inflammation and myocardial injury in NOD2(-/-) ischemic mice. TIPE2 acts as a negative regulator linking NOD2 and inflammatory responses.